Solution
PAIR OF LINEAR EQUATION IN TWO VARIABLE WS 3

Class 10 - Mathematics

Section A

1. The given system of equations is

35x + 23y = 209 ....(1)

23x + 35y =197 ....(2)

Adding equation (1) and equation (2), we get

58x + 58y = 406

= x+y=7...3) ...Dividing throughout by 58

Subtracting equation (2) from equation (1), we get

12x - 12y =12

= x-y=1....(4) ...Dividing throughout by 12

Adding equation (3) and equation (4), we get 2x = 8

= = % =4

Subtracting equation (4) from equation (3), we get 2y = 6

= y= g =3

= hence, the solution of the given pair of equations is

x=4,y=3.

Verification : Substituting x =4,y =3

We find that both the equations (1) and (2) are satisfied as shown below:

35x + 23y = 35(4) + 23(3) = 140 + 69 = 209

23x + 35y = 23(4) + 35(3) =92 + 105 = 197

Hence, the solution is correct.
2.s—t=3;§+%:6

The given pair of linear equations is :

S-t= 3 1)
s t
3t3= 6. 2)
From equation(1),
S=t+ 3. 3)
Substitute this value of s in equation(2), we get
43 -+ o 6
3 2
2(t+3)+3t
= 6

—2(t+3) +3t=36
= 2t+6+3t=36
= 5t+6 =36

= 5t=30

= t=3=6

Substituting this value of t in equation (3), we get

s=6+3=9
therefore the solution is
s=9,t=6

Verification : Substituting s = 9 and t = 6, we find that both equation (1) and (2) are satisfied as shown below:

s-t=9-6=3
S+ t=3+2=3+3=6
This verifies the solution.
3. Let us suppose that the digit in the unit's place be x and the digit at the ten's place be y.
Therefore, Number = 10y + x
The number obtained by reversing the order of the digits is 10x + y.

1/29



According to the given conditions, we have
(10y + x) + (10x + y)=121

10y +x+10x +y =121

11y + 11x =121

= 11(x +y)=121

= x+y=11

Again, according to question the difference between the digits is 3

ie, x-y=13

Thus, we have the following sets of simultaneous equations

X-y=-3... >iv)

Adding equation (i) and (ii), we get
X+y+x-y=11+3

2x =14

x=7

Similarly on subtracting equation (ii) from (I) we gety = 4
On solving equations (iii) and (iv), we get x =4,y =7

When x =7, y = 4, we have

Number =10y + x =10 x4 + 7=47

When x =4, y =7, we have

Number =10y +x=10 x7+4=74

Therefore, the required number is either 47 or, 74.
. We have

217x + 131y =913 .......... (6]

131x + 217y = 827 ........... (ii)

Adding equations (i) and (ii), we get

(217x + 131y) + (131x + 217y) = 913 + 827

217x + 131y + 131x + 217y = 1740

348x + 348y = 1740

Subtracting equation (ii) from equation (i), we get
(217x + 131y) - (131x + 217y) = 913 - 827

= 217x + 131y - 131x - 217y = 86

= 86x - 86y = 86

Adding equation (iii) and (iv), we get
x+y)+(x-y)=5+1
=>x+ty+x-y=6

=2x=6

=x=3

Putting x = 3 in equation (iii), we gety = 2.

Hence, x= 3 and y = 2 is the solution of the given system of equations.

. The given equations are

V22— /3y=0 ........... @
V32 —vV8y=0 ........... (ii)

From equation (i), we obtain:
_ A
T = 7 ...(iii)
Substituting this value in equation (ii), we obtain:
V3y -
V3 (37) - vey=o

3y 5.
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/(35 -200) =

y=0

Substituting the value of y in equation (iii), we obtain:
x=0

S.x=0,y=0

Hence the solution of given equation is (0,0).
. Let number of questions answered correctly be x
and number of questions answered wrong be y
Therefore 3x - y = 40 ...>J)
and 4x - 2y =40 ...(ii)
solving, x = 20, y = 20
Total number of questions = x +y = 40
. Let the ten's digit of required number be x and its unit digit be y respectively.
Then, As per given condition
The sum of digits of a two digit number is 15.

Required number = 10x +y
Number formed on reversing the digits = 10y + x

So, as per given condition, the number obtained by reversing the order of digits of the given number exceeds the given number by

9.

S 10y +x-(10x+y) =9
C.10y+x-10x-y=9
9y -9x =9

Putting y = 8 in (i), we get
x+8=15
x=15-8=7
Number = 10x +y
=10x 7+8
=70+8
=78
Hence the given two digit number is 78.
. Let the digits at units and tens place of the given number be x and y respectively.

Then,
Number =10y + z ........... (6]
Number obtained by reversing the order of the digits = 10z + y
According to the question,
(10y + z) + (10z + y) = 165
=z+y=15
and,x —y=3
Thus, we obtain the following systems of linear equations.

iz+y=15

z—y=3
ii. z +y=15
y—xr=3

Solving first system of equations, we get
z=9,y=26
Solving second system of equation, we. get
z=6,y=9
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10.

11.

Substituting the values of x and y in equation (i), we have
Number = 69 or, 96.

. Let the two numbers be x and y.

According to question

)
<
e

Ty =
= 3x + 3y = xy.....(ii)
From equation (i), we get
X = 16 - y.....(iii)
Substitute the value of x in equation (ii), we get
3(16 -y) + 3y = (16 - y)y
= 48 = 16y - y?
= y?-16y+48=0
=y*-12y-4y+48=0
=y(y-12)-4(y-12)=0
= -4Hr-12)=0
=y=4ory=12
Case 1. Wheny =4
x = 12 [from equation (iii)]
Case 2. Wheny = 12
x = 4 [from equation (iii)]
Thus, the possible values are 12 and 4.
The given equations are
6z +5y="Tr+3y+1=2(z+ 6y —1)
Therefore,we have
6z + 5y =2(z + 6y — 1)
6z + 5y =2z 4 12y — 2
6x — 2z 4+ 5y — 12y = —2
dr — Ty=—-2...()
Also,
Te+3y+1=2(z+6y—1)
Te+3y+1=2zx+ 12y — 2
Te—2x+3y—12y=—-2-1
5z — 9y = —3........ (ii)
Multiplying (i) by 9 and (ii) by 7, we get
36z — 63y = —18 ...... (iii)
35z — 63y = —21 ....(iv)
Subtracting (iii) and (iv),we get
z=3
Substituting x = 3 in (i),we get
=>4x3-Ty=-2
= —Ty=-2-12
= -Ty=-14
=y=2
.. Solutionisx =3,y =2
The given pair of linear equations
2x+y=4
and 2x-y = 4
Table for line 2x + y =4

X 0
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y 4 0

Points A B
and table for line 2x -y =4

X 0 9

y -4 0

Points C B

X

So the Graphical representation of both lines is as above.
Here, both lines and Y - axis from a AABC.
Hence, the vertices of a AABC are A (0,4), B(2,0) and C(0,- 4) where A and C are obtained by putting x = 0 in the given
equations abd B is obtained by solving them together.
.. Required area of AABC=2 x Area of AAOB
AABC =2 x (% X 4 x 2) = 8 sq. units.
Hence, the required area of the triangle is 8 sq units.
12. The given system of equations is

20 + 3y =9 e 6]
3x+4y=>5.nne. (ii)

From equation (i), we get

Jy=9 -2z

Sy 9;2z

Substituting y = 22 4y equation (ii), we get

3
3244 (%) =5

9z+36—8x =5

= 3

=z+36=15

=z=-21

Putting, x = —21iny = 9_32“, we get

Hence, the solution of the given system of equations is * = —21, y = 17

13. As the opposite sides of a rectangle are equal so by figure,

x+3y=13.... (i)
multiplying (i) by 3
O9x+3v=21 [From (i}]
x+3v= 13
&x =8 [Substracting (ii) from (i)

r=1
Now, 3(1) +y =7 [From (i)]
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14.

15.

16.

=y="7-3

=>y=4

r=1

The required values of x and y are 1 and 4 respectively.
Since (z + 1) is a factor of 2z° + az? + 2bx + 1
= x = —1 is azero of 2% + ax? + 2bx + 1
=2(-1)*+a(-1)2+2b(-1)+1=0
=a—2b—1=0

= a-2b=1..(%)

Given that 2a — 3b =4 ...(ii)

Multiplying equation (i) by 2, we get

2a — 4b =2 .. (iii)

Subtracting equation (iii) from (ii), we get

b=2

Substituting b = 2 in equation (i), we have

a-22)=1
=a-4=1
=a=>5

Hence,a=5and b = 2.

Let us suppose that the ten's digit of required number be x and its unit digit be y respectively.

Therefore, required number = 10x + y
According to the given conditions
10x+y=4(x+y)+3

= 10x+y=4x+4y+3

or, 10x +y - 4x - 4y = 3

= 6x-3y=3

10x +y+ 18 =10y + x
=10x+y-10y-x=-18

=9x -9y =-18

=9(x-y)=-18
—18

> (o —y) =22

Subtracting equation (ii) from equation (i), we get
X-y-(2x-y)=-2-1

X-y-2x+y=-3

-x=-3

Sx=3

Put the value of x = 3 in equation (i), we get
2x3-y=1

=y=6-1=5

S.x=3,y=5

Required number = 10x +y

=10 x3+5

=30+5

=35

Therefore the required number is 35.

Suppose the first and second number be x and y respectively.

According to the question,

2¢ + 3y =92 ...... @)

dr —Ty=2 ...... (ii)

Multiplying equation (i) by 7 and (ii) by 3,



17.

18.

= ldz + 21y =644 ....... (iii)
122 — 21y =6 ........ @iv)
Adding equations (iii) and (iv),
= 26z = 650

= z=20=125

Putting = = 25 in equation (i),
=2x254+3y=92

=50+ 3y =92
=3y=92-150
y:‘§—2:14
y=14

.". the first number is 25 and second is 14
02x+03y=13;04x+05y=23
The given system of linear equations is:
02x+03y=13............. @
04x+05y=230 e @)

From equation (1),

03y=13-0.2x

= Y= 3)

Substituting this value of y in equation(2), we get

1.3-02z)
0.4z + 0.5 (T) —~92.3

=0.12x+0.65-0.1 x=0.69
=0.12x-0.1x=0.69 - 0.65

=0.02x=0.04
_ 004
—X= 0.02 2

Substituting this value of x in equation(3), we get
_ L3-02(2)  13-04 _ 09 _ 3

0.3 03 0.3

Therefore, the solution is x = 2, y = 3, we find that both equation (1) and (2) are satisfied as shown below:
02x+03y=(0.2)(2)+(0.3)(3)=04+09=1.3
04x+05y=(04)(2)+(0.5)3)}=08+15=23

This verifies the solution.

According to question the given system of equations are

z ¥y _1-
10 + 5 1=0
z+2y—10

Subtracting equation (iii) from (ii), we get
3x + 4y - 3x - 6y = 360 - 30

-2y =330

= y=-165

Substitute the value of y = -165 in (i), we get
x +2(-165) =10

= x-330=10

= x =340

Now it is given that y = Az + 5

= —-165=XAx 340+ 5

= 340\ = —170
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19.

20.

21.

340 T T2
Hence, x =340,y =-165and A = — %
In cyclic quadrilateral
/A+ /C=180and /B+ /D =180
= 2x+4+2y+10=180
=x+y=83..()
and /B+ /D =180
=y+3+4x-5=180
= 4x +y =182 ...(ii)
on solving eq. (i) and (ii), we get,
x=33andy = 50
.". Angles are
/A=2x4+4=2x33+4="70°
/B=y+3=50+3=53°
/C=2y+10=2 x50+ 10 =110°
/D=4 —5=4x%x 33 —5=127°
Let us suppose that the numbers are x and y.
According to question it is given that
The sum of the two numbers is 1000.
Thus, we have x +y = 1000

The difference between the squares of the two numbers is 256000.

Therefore, we have x? - y2 = 256000
= (x + y)(x - y) = 256000

= 1000(x - y) = 256000

__ 256000
rT-Y= 1000

= Xx-y =256

Therefore, we have two equations

x +y=1000 ...... (@8]

X-y=256...(2)

Here x and y are unknowns.

We have to solve the above equations for x and y.
Adding equation (1) and (2), we get

(x+y)+ (x-y)=1000 + 256

= x+y+x-y=1256

= 2x = 1256

_ 1256
=T = 5
X =628

Substituting the value of x in the equation (1) we get,
628 +y = 1000
=y =1000 - 628
=y=372
Therefore the numbers are 628 and 372.
Let the numerator be ‘a’ and denominator be ‘b’.
According to the first condition in the question, we have
7

b—5 5
= b5a—3b=-15 ... @))
Also, according to the second condition, we have
- a8 _ 2

26 5

= 5a —4b=—-40 ..... 2)
Subtracting (2) from (1), gives
b=25
Using this value of b in (1) gives
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22.

23.

24

_—15643b _ —154+3x25

a 5 = 5 =12
So, the required fraction is %

We know, by property of cyclic quadrilateral that

Sum of opposite angles = 180°

So, ZA+ ZC = (6x+ 10)° + (x + y)° = 180°
Since ZA = (6z + 10)°

and ZC = (x+y)°

So, 7x +y =170...(1)

Also, B+ /D = (5x)° + (3y — 10)° = 180°
Since ZB = (5x)°

and /D = (3y — 10)°

So, 5x + 3y = 190 ...(ii)

On multiplying Eq. (i) by 3 and then subtracting, we get
3(7x +y) — (5% + 3y) = 3(170) — 190

16x = 320

x =20°

On putting x = 20° in Eq. (i), we get

7(20) +y = 170

So, y = 30°

And hence ZA = (6z + 10)° = (6(20) + 10)° = 130°
/B = (5x)° = 5 x 20 = 100°

Z/C = (x+y)° =20+ 30 = 50°

/D = (3y — 10)° = 3(30) — 10 = 80°

Hence, the required values of x and y are 20° and 30° respectively and the values of the four angles i.e., andZA, /B, ZC and

/D are 130°, 100°, 50°, and 80°, respectively.
The given system of equations is:

2x - 3y = 11....(2)
From, equation(1),

Substitute this value of y in equation(2), we get
2x-3(7-x)=11

2x -21+3x =11

= 5x-21=11

= 5x =32

= X= %

Substituting this values of x in equation(3), we get
35 _ 35-32 _ 3

Y=l =—5 =75 =3
Therefore, the solution is
_32 _3
T=75.Y=73
Verification:
Substituti =382 ,=3
ubstituting,xz = <,y = ¢

32 , 3 _ 3243 35
TrYy=5 ty=—75 =% =

32 3

2x—3y—2<?>—3<3)
64 9 649 55 qg

This verifies the solution.

. It is given that
x 2y _
st 3 1
3x+4y



25.

26.

27.

We have to find out the values of x and y from these two given equations
On subtracting eqn (ii) from eqn (i),

I+ 4y =-6
Ix=ym= 9
- —
ay =-13
¥y=-3
Putting y = - 3 in eq (i), we get
3x+4(-3)=-6
3x-12=-6
3x=12-6
3x=6
SXx=2

Hencex=2andy=-3

The given equations are:

x-y+z=4..(1)

X +y+z=2..(i)

2x +y-3z=0...(iii)

First of all we find the value of x from (i). So,
x=4+y-z

Put the value of x in equation (i), we get
4+y-z+y+z=2

=2y=-2

=y=-1

Put the value of x and y in equation (iii) we get
24+y-2)+y-32=0
=8-2-2z2-1-32=0

= -5z=-5

=2z=1

Put the value of y and z in equation (i), we get
x-(-)+1=4

=>x=2

Hence the valueof x =2, y=1andz=1

Let the ten's and unit digit be y and x respectively.
So the number is 10y + x

The number when digits are reversed becomes 10x + y
So, 7(10x + y) = 4(10y + x)

or, 70x+ 7y= 40y + 4x

or, 70x - 4x = 40y - 7y

or 66x = 33y

= 2x=y...(i)

The difference of the digits is 3
y-x=3

2x-x=3

x=3

x=3andy=6

Hence the number is 63
Let numerator of fraction is x and denominator is y.

Let the fraction be %

Then, according to the given conditions, we have
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28.

29.

If 1 is added to both numerator and denominator then fraction becomes 2.

5
zHl _ 4
y+1 5

= 5x+5=4y +4

= 5x -4y +1=0 ...... (@)

. . . 1
If 5 is subtracted from both numerator and denominator, the fraction becomes 5-
z—5 1

y—>5 2
=2x-10=y-5

From (i) and (ii)

By using cross-multiplication, we have

z — Y — 1
—4x—5—(—1)x1 5x—5-2x1 5x—1-2x—4
z _ Y _ _1
20+1 25+2 —5+8
T Y 1
= 21 — 27 3
21 27
Sz=75 =Tandy=5 =9

Hence, the given fraction is 7/9.

The given system of linear equations is:

AX+7Y=20uiiieeenne (@))]

21 x-13y=21uccieieeienne )

From equation (2), 13y =21x - 21
21221

= y= 23 ................ 3

Substitute this value of y in equation (1), we get
dz+7(22) =20

13
=52x+ 147 x - 147 = 260
=199 x = 147 + 260

= 199 x =407
— 407
= T=1g9
Substituting this value of x in equation (3), we get
407
21( g9 ) 21 _ 8547—4179 _ 4368 _ 336
B 13 T 2587 T 2587 199
Therefore, the solution is
— 407 — 336
X= 71990 Y7 199

DL, y=38 we find that both

the equations (1) and (2) are satisfied as shown below:
Az +Ty—=4 (ﬂ) L7 <ﬁ) _ 162842352 _ 3080 _ o,

Verification: Substituting,x =

199 199 199 199
21x - 13y = 21 (%) ~13 (%) —21

This verifies the solution.

We have to solve the following systems of equations by using the method of substitution
2z Y .

=4+ =-=2...0

From equation (i), we get
Y_9_ 2t

b a

=y=b (2 — %””)

Substituting y = b (2 - %’c) in equation (ii), we get

b 2 _
t-i(2-%) =4

2z __
=>Z-2+==4
=32 =6
a
= 3x = 6a
= X=2a

Putting x = 2a in equation (i), we get
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30.

31.

32.

4+ 7=2
¥y _

= 3 =-2

=>y=-2b

Hence, the solution of the given system of equations is x = 2a and y = -2b.

The vertex of a triangle is the common solution of the two equations forming its two sides. So, solving the given equations
pairwise will give the vertices of the triangle.

From the given equations, we will have the following three pairs of equations:

5x—y=5andx+2y=1
x+2y=1land 6x +y =17
5x—y=5and6x +y=17
Solving the pair of equations
5X—y =5

x+2y=1
weget,x=1,y=0

So, one vertex of the triangle is (1, 0)

Solving the second pair of equations

x+2y=1
6x+y=17
wegetx=3,y=-1

So, another vertex of the triangle is (3, —1)

Solving the third pair of equations
5Xx—y =5

6x+y=17,

wegetx=2,y=05.

So, the third vertex of the triangle is (2, 5). So, the three vertices of the triangle are (1, 0), (3, —1) and (2, 5).

The given pair of linear equations
2x + 3y =11 ...... (@h)

From equation (1), 3y = 11 - 2x

11-2z
= y="3

Substituting this value of y in equation (2), we get

20— 4 (152) = 24

= 6x — 44+ 8x = -T2
=14z —44=-72
= 14x=44—-T72
= 14x = —28
28 9

:}x:—ﬁ:—

Substituting this value of x in equation (3), we get

_11-2(-2) 1144 15
y= 3 -3 _3_5

Verification, Substituting x = -2 and y = 5, we find that both the equations (1) and (2) are satisfied as shown below:
20 +3y=2(-2)+3(5)=—-4+15=11
20 —4dy=2(-2)—4(5)=—-4—-20=—24

This verifies the solution,
Now, y = axe + 3
=5=m(-2)+3

= -2m=5-3

= -2m=2

=m= %2 =-1

The given systems of equations is
T+ % =4 e @)
242Y=5 e (ii)

From (i), we get

12729



33.

34.

35.

y=8—-2z

From (ii), we get
z+6y
3 =9

T+ 6y=15 ..ccceeeneee (iii)
Substituting y = 8 - 2x in (iii), we get
x +6(8-2x)=15

= -11x=15-48

= -11x=-33

=z = % =3

Putting x = 3, iny = 8 - 2x, we get
y=8-2x3
y=2

Hence, solution of the given system of equations is x = 3,y = 2.

x+ty=14;x-y=4
the given pair of linear equations is

X+Y =14 @8]

X-V =i, 2)

From equation(1),

V=14 - Xeooveeeeeenns 3)

Substitute this value of y in equation(2), we get
x-(14-x)=4

=x-14+x=4

=2x-14=4

=2x=4+14

= 2x=18

:>x:%:9

Substituting this value of x in equation (3), we gety =14-9=5

Therefore, the solutionisx =9,y =5

verification: Substituting x =9 and y = 5, we find that both the equations (1) and (2) are satisfied as shown below:

x+y=9+5=14

x-y=9-5=4

This verifies the solution.

2X 43y =11 e (1)

2x—4y ==24 .....cceun.e. 2)

Using equation (2), we can say that
2x =—24 + 4y

=>x=-12+2y

Putting this in equation (1), we get

2(-12 + 2y )+3y =11 = -24 + 4y + 3y =11
=7y =35=y=5

Putting value of y in equation (1), we get

2x +3(5)=11 = 2x +15=11
=2x=11-15=-4=x=-2

Therefore, x =—and y =5

Putting values of x and y in y =mx +3, we get
5=m (-2) + 3=5=-2m +3

=-2m =2 =m =-1

The given system of equations is

3z~ L1 +2=10 ..(0)
2y + ZEH =10 ...(ii)
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36.

37.

From (i), we get

33z —y—74+22

— 0 =10

=33z —-—y+15=10 x 11

=33z +15—-110=y
=y=33z—95

From (ii), we get
14y+7ac+11 — 10
= ldy+x+11=10%x7

=14y+z+11=70

= 1l4y+zxz=70-11

= 14y + =z =59 ....(iii)

Substituting y = 33x - 95 in (iii), we get
14(33x - 95) + x = 59

= 462x - 1330 + x =59

= 463x =59 + 1330

= 463x = 1389

=>zT= % =3

Putting x = 3, in y = 33x - 95, we get
y=33 x 3-95

=y=99-95=4

=y=4

Hence, Solution of the given system of equation is x = 3, y = 4.

We have to solve 2x + 3y = 11 and 2x — 4y = —24 and also we have to find the value of 'm' for which y = mx + 3.

2x+3y=11....(1)

2x -4y =-24....(2)

Using equation (2), we can say that

2x = -24 + 4y

=>x=-12+2y

Putting this in equation (1), we get
2(-12+2y)+3y=11
=-24+4y+3y=11

=7y =11+ 24

=7y =35

or,y=>5

Putting value of y in equation (1), we get
2x+3(5)=11

=2x+15=11
=2x=11-15=-4=>x=-2
Therefore, x = -2 andy =5

Putting values of x and y in y = mx + 3, we get

5=m(-2)+3

=5=-2m+3

or,5-3=-2m

=-2m=2=m=-1

3lz + 29y = 33 -—-—-——-- (1)

29z 4 31y = 27 - )

Multiply (1) by 29 and (2) by 31 ( Since 29,31 are primes and Lcm is 29 x 31)
(1) becomes 31xx 29 + 29x 29y = 33X 29 ------- 3)

(2) becomes 29xx 31+31x 31y=27x 31 ------- 4)

Subtracting (3) from (4),

(312 — 292)y =27 x 31 — 33 x 29 = —120
(31 —29)(31 +29)y = —120

120y = —120
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38.

39.

y=-1
Substituting in (1),

31z —29=33
31z =62
Hence,

r=2andy= -1
Let us suppose that the numerator be x and denominator be y
Therefore, the fraction is %

Then, according to the given conditions, we have
3o _ 18 qE+8 _ 2

y3 11 and 5 5

< 11x = 6y -18 and 5x + 40 =4y
<11x - 6y + 18 =0 and 5x - 4y + 40 =0
By cross multiplication, we have

(76)><402i(74)><18: 11x4025x18: 11><(74)175><(76)
= 7249(E)+72 = 440390 = 7441+30

= Te ﬁ = +14

= = 1;1648 and y = :i1540

=x =12 and y =25
Therefore, the fraction is ;—?
Given pair of equations is
x+y=3...(0)

and 3x + 3y =9 ...(i)

On comparing with standard form we get
ap=1,b;=1,¢c;=-3;
Anday=3,by=3,cp=-9;

da /82 =1/3
b1 /b2 =1/3
(&} /C2 =1/3

Here, aj/ay = by/by = cy/cy, i.e. coincident lines

Hence, the given pair of linear equations is coincident and having infinitely many solutions.
The given pair of linear equations is consistent.

Now,x+y=3o0ry=3-x

Ifx=0theny=3,1f x =3, theny = 0.

X 0 3

y 3 0

Points A B
9—3zx

and 3x+3y=9ory = 3

Ifx=0theny=3,if x=1, theny =2, and if x = 3, then y = 0.

X 0 1 3
y 3 2 0
Points C D E
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c(0.3) 3
2..

X<

Plotting the points A(0, 3) and B(3, 0), we get the line AB. Again, plotting the points C(0, 3) and D(1, 2) and E(3, 0), we get the
line CDE.
. Let the numerator and denominator of the fraction be x and y respectively.
Then,
Fraction= %
It is given that
Denominator = 2 (Numerator) + 4
=y=2z+4
=2z —y+4=0
According to the given condition, we have
y—6=12(z — 6)
=y—6=12z — 72
=12z —y—66=0
Thus, we have the following system of equations

Subtracting equation (i) from equation (ii), we get

10x-70=0=x=7

Putting x = 7 in equation (i), we get

14-y+4=0=y=18

Hence, required fraction :1—78 .
. It is given that angles of a cyclic quadrilateral ABCD are given by:

LA = (4x + 20)°,

LB =(3x-5)°,

LC=(4yy

and £D = (7y + 5)°.

We know that the opposite angles of a cyclic quadrilateral are supplementary.

LA+ £LC=180°

4x + 20° + 4y = 180°

4x +4y-160°=0 ... (1)

And £B + 4D =180°

3x—-5+7y+5=180°

3x + 7y -180°=0... (2)

By elimination method,

Step 1: Multiply equation (1) by 3 and equation (2) by 4 to make the coefficients of x equal.

Then, we get the equations as:

12x + 12y =480 ... (3)

12x + 16y =540 ... (4)

Step 2: Subtract equation (4) from equation (3),

(12x — 12x) + (16y - 12y) = 540 — 480

= 4y =60
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42.

43.

y =15

Step 3: Substitute value of y in (1),

4x +4(15)-160=0

=x=25

Hence, the angles of ABCD are

ZA =120°, /B =70°,

ZC =60°and £D = 110°.

Let us suppose that the digit at unit place be x

Suppose the digit at tens place be y.

Thus, the number is 10y + x.

According to question it is given that the number is 4 times the sum of the two digits.
Therefore, we have

10y +x=4(x +y)

= 10y + x =4x + 4y

= 4x+4y-10y-x=0

= 3x-6y=0

= 3(x-2y)=0

=x-2y=0

After interchanging the digits, the number becomes 10x + y.
Again according to question If 18 is added to the number, the digits are reversed.
Thus, we have

(10y+x)+18=10x+y

= 10x+y-10y-x=18

= 9x-9y =18

=9(x-y)=18

>z —y= 19—8

=x-y=2

Therefore, we have the following systems of equations
X-2y=0.coenenne (D)

X-YV= 2o 2

Here x and y are unknowns. Now let us solve the above systems of equations for x and y.
Subtracting the equation (1) from the (2), we get
(x-y)-(x-2y)=2-0

= X-y-x+t2y=2

=y=2

Now, substitute the value of y in equation (1), we get
X-2X2=0

=x-4=0

=x=4

Therefore the number is 10 x 2 +4 =24

Thus the number is 24

o

or,3(x +1)+2(y-1) =54
o,3x+3+2y-2 =54

or,3x + 2y +1 =54

or, 3x + 2y = 53.......... @)

and le + y;r—l =
or,2(x-1)+3(y+1)=48
or,2x -2+ 3y +3 =48

or, 2x + 3y +1 =48

or, 2x +3y = 47........ (ii)
Multiply eqn.(i) by 3, multiply eqn.(ii) by 2 and subtracting both eqn



44.

45.

46.

Mulbply eqgn. (i) by 3, 9x + 6y = 159
Multiply egn. (i) by 2, 4x + 6y = 94

On subtracting 5x = 65

9r + 6y = 159
4 + 6y = 94

Sx =65
C . 65
L= = 13
Substitute the value of x in eqn. (ii),
2(13) + 3y =47
or, 26 + 3y =47
3y =47-26 =21
o 21
LYy=5= 7
Hencex =13,y =7.
Let the two numbers be x and y (x > y) then, according to the question,

the pair of linear equations formed is:

X = 3Veeeeeneenne 2)

Substitute the value of x from equation (2) in equation (1), we get
3y-y=26

= 2y=26

= y==

= y=13

Substituting this value of y in equation (2), we get

x =3(13)=39

Hence, the required numbers are 39 and 13.

verification: Substituting x = 39 and y = 13, we find that both
the equation (1) and (2) are satisfied as shown below:
x-y=39-13=26

3y=3(13)=39 =x.

This verifies the solution.

Let the one’s digit be ‘a’ and ten’s digit be ‘b’.

Given, two digit number is 4 times the sum of its digits and twice the product of the digits.

= 10b+a=4(a+b)
=a=2b
Also, 10b + a = 2ab
Substituting value of a.
= 10b+2b=2x2bx b
=b=3
Thus,a=6
Thus, the number is 36.
Section B
xX+y+2=15
x+y=13..(1)
Area of bedroom + Area of kitchen = 95
S5XX+5Xx+5Xy=95
2x +y =19 ..(ii)
In AABD

tan 60° = 12073

BD=120m
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47.

48.

49.

50.

51.

52.

...CD=BC-BD
=360 - 120

=240 m
Length of outer boundary
=12+15+12+15

=54 m
x+y=13
2x+y =19

=X =-6
X=6
Area of bedroom 1 =5 X x
=5x 6=30m?
Area of living room = (5 X 2) + (9 x 7)
=10+63
=73 m?
S=a+bt?
Att=1sec
180=a+b..(>1)
Att=2sec
132 =a +4b...(ii)
from (i) and (ii)
180-132=-3b
48 =-3b
b=-16
Put b = -16, in equation (i)
180 = a + (-16)
a=196
Att=0
s=a+ b(0)
s=a
s =196
i.e., The height of Tower of Pisa = 196 feet
s=a+ bt?
0 =196 - 16t

-196 = -16t2

196 +~ 16 =t
_ 14

=7

t=3.5sec
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53.s =a + bt?

s =196 + (-16) (2)?

s =196 - 64

s =132 feet

Section C

54. Let the digits of number be x and y

..number = 10x +y

According to the question,

10x +y = 8(x+y) - 5

10x +y = 8x + 8y -5

10x-8x+y-8y+5=0

or,2x -7y +5=0 ....(I)

also 16(x-y)+3=10x +y

or, 16x - 16y +3=10x +y

or, 16x-16y +3-10x-y =0

= 6x-17y+3=0........ (ii)

On comparing the equation with ax + by + ¢ = 0 we get

a1 =2,bj=—-7,c1=5

as = 6,b2 = —17,62 =3
T Y 1
baci—bicy T aag—can c1ba—agby
T Y

(=11)(B)-(=1B)  (6)(6)-(3)(2)

Hence, x=8, y=3
So required number = 10 x 8 + 3 = 83.
55. Let father's age (in years) be x and that of son's be y.
=z + 2y =70 (by first condition)
2x + y = 95 (by second condition)
This system of equations may be written as
z+2y—70=0
2 4+y—95=0
By cross-multiplication, we get
T —Y 1

2% 95 (—70)  1x-95_2x 70  Ix1-2x2
T —Y 1
= T100+70 — _95:140 ~ _3
~120 —45
=— *%:Lém:7—3:40andy:7—3:15

.". father's age is 40 years and the son's age is 15 years.

56. Let the numerator and the denominator be x & y respectively. Hence, the fraction is %

Now, according to the question, we have
z—2 _ 1

y+3 4
=4(z—-2)=y+3
=4r—-8=y+3
=4r—-y=3+8
=4z —y=11...(2)

Also according to the question, w3—z6 = %
3(z+6)
3y 2
=>z+6=2y

=z —2y=—6 ..(i)
Multiplying equation (i) by 2 & then subtracting equation (ii) from it, we get
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57.

58.

=8x-x=22+6

= 7x =28

== %:4

Putting x = 4 in equation (ii), we get
=4-2y=-6

= -2y=-6-4

= -2y=-10

=>y= %1;]:5

Hence, the fraction is %.

The given system of equations is
T Yy _

P g =B @)

s—9= (- (ii)

From (i), we get
3x + 7y = 5(21)
= 3x + 7y =105

= 3x=105-7y
=T (iif)
From (ii), we get
9z —2y

s =0
= 9x - 2y = 18(6)
= 9x -2y = 108 ...(iv)
Substituting (iii) in (iv), we get
9 1053‘7”) ~2y—=108

94563
— — 2y =108

=945 — 63y — 6y =108 x 3
= 945 — 69y = 324
= 945 — 324 = 69y
= 69y =621

621

Putting y = 9 in (iii), we get
_105-7x9

- 3
105—63

§ 42
:>£B:?
sr=14

Hence, the solution of the given system of equations is x = 14,y = 9.

Suppose the numerator and denominator of the fraction be x and y respectively.
Then the fraction is %

If 1 is added to the numerator and 1 is subtracted from the denominator, the fraction becomes 1.

11
Thus, we have % =

=@+)=(@-1)
=z+1-y+1=0
=z—-y+2=0

If 1 is added to the denominator, the fraction becomes %

z 1
Thus, we have il

=2z=(y+1)
=2zr—-y—1=0
We have two equations

z—y+2=0
20 —y—1=0
By using cross-multiplication, we have
z —y 1

(CDOx(-D)—(—1)x2  Ix(-1)-2x2  Ix(-1)—2x(-1)
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1+2 -1-4 —1+2
T Yy _ 1
= 3 -5 1
z _ Y _
=2=4=

So,z =3 andy =>5.
The fraction is %

. Let the numerator and the denominator of the fraction be x and y respectively.
Hence, the fraction is %

Given, the numerator of the fraction is 4 less than the denominator.
So,x=y-4

Also given, If the numerator is decreased by 2 and the denominator is increased by 1, then the denominator becomes 8 times of
the numerator.

So,y+1=8(z — 2)

=y+1=8z—16

=8 —-—y=1+16

=8z —y=17 ....... (ii)

So, we have formed two linear equations in x & y as following:-
X-y=-4

8x-y=17

Here x and y are unknowns.

We have to solve the above equations for x and y.

Now subtracting equation (ii) from equation (i), we get:
(x-y)-(8x-y)=-4-17

= X-y-8x+y=-21

= -7x=-21

Sr=—"2

=x=3

Substituting x = 3 in equation (i),
3-y=-4

=-y=-3-4

= -y=-7

=>y=7

So,wegetx=3&y=7

3

Hence the fraction is % =z

. Suppose the numerator of the fraction be x
Denominator of the fraction be y
.". the fraction is %
According to the question,
The sum of the numerator and denominator of the fraction is 12.
>z+y=12
sz+y—12=0

If the denominator is increased by 3, the fraction becomes %

r _ 1
BT ]
=2z =(y+3)

=2r—y—3=0

So, we have two equations

z+y—12=0

2 —y—3=0

Here x and y are unknowns.

We have to solve the above equations for x and y.
By using cross-multiplication,

T o —Y _ 1
= (1)x(=3)—(=1)x—12 1x(=3)—2x—12  1x(=1)—2x(1)
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61.

62.

63.

The fraction is %

The given systems of equations is
z+2y=23 ()
2z +y=3..(i)

Multiplying (i) by 1 and (ii) by 2, we get
z+ 2y =3 .(ii)

4x + 2y =3 ...(iv)

Subtracting (iii) from (iv), we get
de—z+2y—2y=3-3

= 3x = 6;—3

:>3ng

==

St

Putting x :% , in equation (iv),we get
4x 2 4+2y=3

2+2y=3

2y =3-2

Sy=13

Hence, Solution of the given of equation is = %, Y=

Let the digits at the units and at the tens place of the given number be x and y respectively.

Thus, the number is 10y + x.
Given, the sum of the digits of the number is 5.
Hence, x +y = 5........... (@8]

After interchanging the digits, the number becomes 10x + y.

Also given, the number obtained by interchanging the digits is greater by 9 from the original number.

Hence, 10x +y = (10y + x) +9
= 10x+y-10y-x=9

= 9x -9y =9
=9(x-y)=9
= X-yY= Lo 2)

Adding equation (1) & equation (2), we get ;
x+y)+(x-y)=5+1
=x+ty+x-y=5+1

=2x=6
6

:>ar;—2

=x=3

Substituting the value of x in the equation (1), we get
3+y=5

=y=5-3

=y=2

Hence, the number is 10y + x =10 x 2 + 3 =23
3z % _ 9.z ¥ _ 13

T T3 sy ty=%

The given system of linear equation is
3 5y

7””7?:72 ............ (1)
T Y 1

T3 = 5 e 2)

= 9z —-10y=-12..... 3)

23/29



64.

2x + 3y =13 ...... 4

From equation (3)

9x - 10y =-12

9x =10y - 12
_ 10y—12
9

Substituting the value of y in equation (4), we get
2 (my‘”) +3y=13

9
20y — 24 + 27y = 117
ATy =117 + 24

_ 141
Y

y=3
Substituting the value of y in equation (4), we get
2¢ +3 x3=13

20 +9=13
20 =13 -9
;L‘:i:

Therefore, the solution is

x=2,y=3

Verification, Substituting x = 2 and y = 3, we find that both the equations (1) and (2) are satisfied as shown below:

Se—2-302)-2@)=3-5=—2

3 7 2 3
y 2 3 13
3 T2=3+t53=%

This verifies the solution.

Let the numerator and the denominator of the fraction be x and y respectively.

Then the fraction is %

Given, The sum of the numerator and the denominator of the fraction is 3 less than the twice of the denominator.

Thus, we have
z+y=2y—3
>z+y—2y+3=0

Also given, If the numerator and the denominator both are decreased by 1, the numerator becomes half the denominator. Thus, we

have
z—1=3(@y—1)

=2z-1)=(@wy—-1)
=2x-2=(y-1)

= 2X-V-1=0uerererreereene 2

So, we have formed two linear equations in X & y as following:-
x-y+3=0

2x-y-1=0

Here x and y are unknowns.
We have to solve the above equations for x and y.
By using cross-multiplication method , we have

T _ -y _ 1
(—1)x(-1)—(-1)x3 1x(—1)—2x3 1x(—1)—2x(-1)
=15 = ==t —11+2
AN
- =4

Using Part I & III , we getx = 4
& From part II & III, we gety = 7
=>x=4,y=7

Hence, The fraction is % = %
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65. Let the ten's and unit's digits of the required number be x and y respectively.
Then, xy = 14.
Required number = (10x + y).
Number obtained on reversing its digits = (10y + x).
.. (10x +y) + 45 = (10y + x)
=9(y-x)=45=y-x=5..(31)
Now, (y +X)? - (y - 02 = 4xy
=9(y-x)=+/(y — x)? + day= /25 + 4 x 14= /81
= y+x=9..(ii) [. digits are never negative]
On adding (i) and (ii), we get
2y=14=y=7
Putting y = 7 in (ii), we get
7+x=9=x=9-7=2
S.x=2andy=7
Hence, the required number is 27
66. Suppose that the digits at units and tens place of the given number be x and y respectively.
Thus, the number is 10y + x.
The product of the two digits of the number is 20.
Thus, we have zy = 20
After interchanging the digits, the number becomes 10z + y
If 9 is added to the number, the digits interchange their places.
Thus, we have
(10y+z)+9=10z+y
= 10y+z+9=10z +y
=10x+y—10y—z=9

9 — 9y =9

=9z —y)=9

=T —yY= %

=>z—y=1

So, we have the systems of equations
zy =20 ...()

r—y=1..(i)

Here x and y are unknowns.

We have to solve the above systems of equations for x and y.

Substituting z = 1 4 y from the second equation to the first equation, we get (1 + y)y = 20
=y+1y>=20

=y +y—20=0

=y?+5y—4y—20=0

=yly+5) -4y +5)=0

= (y+5)y—4)=0

=y=—-bory=4

Substituting the value of y in the second equation, we have

X -4 5

y -5 4

Note that in the first pair of solution the values of x and y are both negative. But the digits of the number can't be negative. So, we
must remove this pair.
Hence, the number is 10 X 4 +5=45

67.2x-y+3=0
3x-5y+1=0
20 —y=-3......... (1)
3z — by =—-1...... (2)

Multiplying eqn. (i) by 3 and (ii) by 2, and subtracting (ii)
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68.

69.

=y =

~=

Substituting the value of y in ,eqn. (i)
2x-y=3

2x=y+3

2z = 3 + 1—71

21 11
2z = Z1= = 2z = 32/7

32
14

_ 16
07'513—7

=z =

-4-y+3=0

or,-y-1=0

y=-1

Hence, x=-2

Suppose the numerator and denominator of the fraction be x and y respectively.
Then the fraction is %

If 1 is subtracted from both numerator and the denominator, the fraction becomes 1 .

3
~1
Thus, we have zfl =1

3
=3z-1)=(@wy-1)
=3z—-3=y—1
=3r—y—2=0
If 1 is added to both numerator and the denominator, the fraction becomes %
z+1 1

Thus, we have — =
y+1

2
=2z+1)=(@u+1)
=2x+2=y+1
=2zx—-y+1=0
We have two equations

3r—y—2=0
2 —y+1=0
By using cross-multiplication, we have
T o —Y o 1

(—D)x1—(—1)x(=2)  3x1-2x(-2)  3x(—1)—2x(-1)
= T _ ¥ _ 1

—1-2 ~ 3+4  —3+42

T —Y 1
I e

z _ Y _
= == 1
=x=3,y=7

The fraction is % .

The given system of equation is

4x+3y=15... 2)

From equation (1),

7y=2x-1

= Y="— . 3)

Substitute this value of y in equation (2), we get
1z+3(22) =15

= 28z +6x—3=105

= 34z —-3=105
= 34x=105+3
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70.

71.

Substituting this value of x in equation (3), we get
2(%) -1 108 4

o 17 T _108-17
y= 7 T T 119
— 9 _ 13
o119 17
c . B4 13
Therefore the solution is = Y=1

Verification, Substituting z = % and, y = i—i we find that both
the equation (1) and (2) are satisfied as shown below:
—9(5%4) _7(13)_ 108 21
2$—7y—2(17) 7(17)_ 717
_ 10891 17 _ 4

_ 4 (54 13) _ 216 | 39
4$—|—3y—4<ﬁ)+3(ﬁ)——+—

17 17
216+39 _ 255 . . .
= % =T = 15 This verifies the solution.

Let the larger and smaller of two supplementary angles be x° and y° respectively.

Then, according to the question.

The pair of linear equations formed is

z° =y 4+ 18° ..(i)

2® +y° =180 ...(ii)

*." The two angles and supplementary

Substitute the value of x° from equation (1) in equation (2), we get
y° 4 18° + y° = 180°

= 2y’ +18° =180°

= 2¢y°=180° —18°

= 2y=162°

= Yy’ = % = 81°

Substituting this value of y° in equation (1), we get
20 =81° + 18> = 99°

Hence, the larger and smaller of the two supplementary angles are 99° and 81° respectively.

Verification, Substituting x° = 99° and y°® = 81°, we find that both the equations (1) and (2) are satisfied as shown below:

y° +18°=81°+18=99° =z°

20 + y° =99° + 81° = 180°

This verifies the solution.

The given system of equations is

11x + 15y +23 =0 ....(1)

7x-2y-20=0....2)

To solve the equations (1) and (2) by cross multiplication method,

we draw the diagram below:

15 22 0y 11 1 1%
-2 - 20 7 -2

Then,
= T _ Y _ 1
(15)(=20)-(=2)(23)  (23)(7)—(=20)(11)  (11)(-2)—(7)(15)
z o Y _ 1
= T300146 161220 ~ _22 105
= z _ Y _ _1
—254 _25281 To—127
_ —254 _ _ 381
= z=—p=2ady= =7~ =-3
Hence, the required solution of the given pair of equations is
x=2,y=-3

Verification: Substituting x = 2, y = -3,

We find that both the equations (1) and (2) are satisfied as shown below:

27129



72.

73.

74.

11x + 15y + 23 = 11(2) + 15(-3) + 23

=22-45+23=0
7% - 2y - 20 = 7(2) - 2(-3) - 20
=14+6-20=0

Hence, the solution we have got is correct.

Let x and y be the numerator and the denominator of the fraction.
According to the question,

x+y=8..01)

Also, we have,
z+3 _ 3

y+3 4

= 4(x +3) =3(y + 3)
=4x+12=3y+9
=4x-3y=-3...(2)

Multiplying eq (1) by 4, we get,

4x + 4y =32 ...(3)

Subtracting eq (2) from eq (3), we get,
7y =35

Thus,y =5

Substitute the value of y in eq (1), we get, x = 3.
Thus, we have x =3 and y = 5.

. .. 3
Hence, the required fraction is 7.

Suppose the digits at units and tens place of the given number be x and y respectively.

.". the number is 10y + z.

The number is 4 more than 6 times the sum of the two digits.
S 10y+z=6(z+y)+4

= 10y+z=6x+6y+4

=6z + 6y — 10y —z=—4

= bx —4dy=—4...30)

After interchanging the digits, the number becomes 10z + y.
If 18 is subtracted from the number, the digits are reversed. Thus, we have
(10y+z) —18=10z+ y

=10z +y— 10y —xz=—18

=9z — 9y =—18

= 9(z —y)=-18

=T —yY= 7T18

=z —y=—2..()

So, we have the systems of equations

S5t — 4y = —4,

rT—y=-—2

Here x and y are unknowns. We have to solve the above systems of equations for x and y.

Multiplying the second equation by 5 and then subtracting from the first, we have
(5% -4y) - (5% - 5y) =-4- (-2 x 5)

=5z —4y— 5z +5by=-4+4+10

=y==6

Substituting the value of y in the second equation, we have

x-6=-2

=x=6-2

=x=4

Hence, the numberis 10 X 6 +4 =64

Let the numerator be x and denominator be y

if 2 is added to both numerator and denominator, the fraction becomes %

z+2 9
y+2 11

11(x+2)=9(y +2)
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=11x+22=9y + 18
or, 11x +22-9y-18=0
or,11x-9y+4=0....... (i)
If 3 is added to both numerator and denominator the fraction becomes %
and Z2 = 5

y+3 6
6(x+3) = 5(y+3)
6x +18 =5y + 15
or,6x +18-5y-15=0
or, 6x -5y + 3 =0 ...(ii)
On comparing with ax + by + ¢ =0
wegeta; =11,y = —-9,¢1 =4
a :6,b2 = —5anch =3

T _ Y _ 1

Now, bica—boc;  craz—cea1  ajby—aghy

T — Y — 1
(—9)(3)—(—5)(‘;) (4)(6)1—(3)(11) (11)(=5)—(6)—(9)

x p— p—

—27420 24533 T 55454

X
- T T ST

[ —
or,x=17

Hence, x=7, y=9
7

.". Fraction =5
Let the digits at units and tens place of the given number be x and y respectively.
Thus, the number is 10y + .

The sum of the digits of the number is 13.

Thus, we have x + y = 13

According to the question,

After interchanging the digits, the number becomes 10z + y.

The difference between the number obtained by interchanging the digits and the original number is 45.
Thus, we have (10z + y) — (10y + z) = 45

= 10z +y— 10y — z =45

=92 — 9y =45

=9(z—y)=45

=>zr—-—yY=2>5

So, we have two equations

z+y=13

zT—y=>5

Here x and y are unknowns.

We have to solve the above equations for x and y.

Adding the two equations, we have

(x+y)+(z—y)=13+5

sz+yt+tz—y=18

= 2x =18

=>z=9

Substituting the value of x in the first equation,
=94+y=13

=y=13-9

=>y=41

Hence, the number is 10 X 4 +9 =49
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